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1. INTRODUCTION

Education is something very important to do. It is intended to be productive, creative, innovative,
and effective generations through the integration of attitudes, abilities, and knowledge with life skills [1-4].
Therefore education institutions in the country establish competencies as goals of the curriculum [5, 6]. In
addition, lecturer education practitioners agree that teacher education aims to educate high-quality teachers
who will be successfully integrated into the education system [7-9] The future global competencies of school
teachers are expected to include the knowledge base, skills, and attitudes they need to effectively carry out
their professional duties in schools and function profitably in changing and interdependent societies [10].
Therefore, since the lecture bench, all students are required to cooperate with their surrounding colleagues.
With this, students must have a good attitude in order to work with their partners [11].

In learning, attitude is also an aspect that deserves to be taken into account. In the learning process,
especially in chemistry lessons, participants' attitudes are important to reject [12]. The attitudes of the process
are very important [13, 14]. Because, students who have this view will have different attitudes, with students
who have a positive outlook during the learning process [15]. In learning cognitive and affective aspects are
needed because students who have high affective will make these students find self-concept, critical and
creative from a student. Attitudes can be defined as a tendency to provide learned, consistent, positive or
negative reactions to an object [12-16];define attitude as part of individual personality influenced by
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relationship behavior with it. Attitudes can also be defined as a tendency to act against people, things, events,
or ideas. Attitudes seem unconscious, sustainable and closely related to opinion. Attitudes are formed as a
result of learning experiences that will foster the interest and skills of a student. Understanding student
attitudes are very important in supporting the achievements, interests, and abilities of students in certain
subjects. Akey, T. M. [17] agreed that the attitude of secondary school students can contribute to their
academic achievement. It has been observed that many students today lose interest in science subjects such as
chemistry. This is worrying because future generations need a good future community in science such as
chemistry [18].

Students must have good attitude. The student must also have process skills within the student. [19],
Determines process skills as skills that facilitate learning, means of research and active learning, develop a
sense of individual responsibility when learning, and enhance the permanence of knowledge. [20] Using the
term 'process skills' to refer to the processing strategies that a person is responsible for solving a problem.
[21] They are things that scientists do when they study and investigate. Process skills are needed in solving
problems that will make the student have creative thinking skills. Because teachers must have science process
skills, it is a skill used by scientists when conducting scientific investigations [22-24] states that having
critical and creative abilities are needed in this rapidly changing, complex, and full of information world so
that individuals can live happily and successfully.

From that, the current curriculum also emphasizes the ability of students to think creatively.
Although creative thinking includes cognitive and affective elements like other ways of thinking, it mainly
involves the use of cognitive processes [25]. Because chemistry lessons focus on training thinking and
reasoning, developing creative activities, developing problem solving skills and communicating ideas.
Creative thinking skills are inherently normative cognitive functioning rather than innate available to only a
few talents [26, 27]. Importantly, various behavioral studies have been shown that creative thinking skills can
be enhanced [28-36]. Efforts can be seen in terms of material, learning processes, improvement and support
of infrastructure, increasing the ability of teachers to teach through upgrading or training, reducing or sharing
material into more parts. Simple (simplifying material content in the curriculum) or improving the quality of
input (students) at school. Scientists, Teachers, and engineers cannot solely rely on their technological
knowledge but will also have skills in areas such as problem solving, creative thinking, written and oral
communication and teamwork [37-39]. The approach to addressing this problem, researchers put more
emphasis on the learning process, because the process is the daily duty and professional responsibility of
teachers and will have an impact on the tasks in the next class. When referring to the identification of the
causes of these weaknesses, the learning process requires a way that encourages students to understand
problems, increases students' creative thinking skills in developing settlement plans and engages students
actively in finding problems themselves, and encourages student-teacher learning only as a facilitator.

The lack of motivation and high school thinking and the lack of motivation and interest to learn,
especially in the subjects of science, is becoming a more common reality nowadays [40]. In the context of
learning, previous researcher [37] stated that creative thinking skills are closely related to how to teach
teachers in schools. In the sense that the teacher becomes the main actor in the school and parents become
determinants in the home and the environment in fostering children's creativity. But the reality in the field
shows that learning carried out by teachers, especially chemistry teachers, still applies the old paradigm of
the dimensions of cognitive processes. In this case, in learning the teacher still relies on six processes,
namely: memory, understanding, application, analysis, synthesis, and evaluation. Lynch etc [39] argues that
the definition of mathematical creativity built in the western world is as a process that opens new doors,
unusual and in-depth knowledge/understanding built through problem solving, while in the view of the
eastern world creativity focuses on reinterpreting a problem which is viewed from a different angle. The
definition of creativity proposed by [25] is a certain domain thinking process used by chemists when they
solve irregular chemical problems.

Creative thinking skills in all domains, including science, technology, medicine, and art arise from
the basic mental operation of different things whose concepts are mixed because creative ideas are always a
new combination of old ideas [39]. Cognitive abilities that include mastery of concepts and scientific facts in
chemistry learning also need to be trained as a basis for training students' creative thinking skills [41].
Thinking ability is categorized on basic thinking skills and complex thinking skills [25]. Basic thinking
ability includes basic processes (basic processes) which are a picture of rational thinking processes that
contain a set of mental processes from the simple to the complex. The process of basic thinking skills
includes causation, transformation, relationships, classifications, and qualifications. The ability to think
complex is the ability to think based on basic thinking processes. Preseissen in [25] states that there are at
least four complex thought processes that occur in a person, namely problem solving, decision making,
critical thinking, and creative thinking. This thinking ability is important for every student, both at school and
in everyday life. By having good thinking skills, students will have the capital to be able to solve problems
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that occur in their lives. Having the ability to think, or the ability to think skillfully according to [41] can
build personal democratic individuals. The purpose of this study was to determine the initial ability of
creative thinking in the Bio-Chemistry course.

2. RESEARCH METHOD
2.1. Research design

The research design used by researchers is quantitative research that uses the research design is
survey research. Survey research is a procedure in quantitative research where researchers administer surveys
to a sample or to the entire population used to describe population attitudes, opinions, behaviors, or special
characteristics [42, 43]. The design of this study was applied because it was in accordance with the objectives
of the study, where the aim was to find out the Attitudes of High School Students to the Subjects of Physics.

2.2. Research subject

The research sample was obtained from 188 jambi university chemical education students who had
been in semester 4th (four) who used a purposive sampling technique with details of 140 female students and
48 male students. Purposive sampling is a sampling technique based on the criteria of the researcher [44].
The criteria that the researcher intends is that the student is in the 4" semester

2.3. Research instrument

In this study, the study used questionnaire instruments and interviews. The questionnaire creative
thinking has 16 valid statements with 5 indicator that using a Likert scale 4 (five) for positive statements
Strongly Disagree having a score of 1, Disagree having a score of 2, Agree has a score of 3 and Strongly
Agree 4. For negative statements Strongly Disagree has a score of 4, Disagree has a score of 3, a score of 2
and Strongly Agree has a score of 1 and using structured interviews aimed at strengthening quantitative data.
The data used by the SPSS program to look for descriptive and inferential statistics. Descriptive statistics are
presented in a summary frequency, for example, mode, mean, median, minimum, maximum and standard
deviation [45]. The categories of creative thinking questionnaires include, very good, good, not good, and
very not good, as shown in Table 1.

Table 1. Categories of creative thinking
Interval

Category

Sensitivity Fluency Flexibility Originality Elaboration
Very Not Good 3.0-5.25 3.0-5.25 3.0-5.25 3.0-5.25 40-7.0
Not Good 526-75 526-75 526-75 526-75 8.0-10.0
Good 7.6-9.75 7.6-9.75 7.6-9.75 7.6-9.75 11.0-13.0
Very Good 9.76 - 12.0 9.76 -12.0 9.76-12.0 9.76-12.0 14.0 - 16.0

2.4. Analysis data

All data were obtained from creative thinking questionnaires collected and calculated and assisted
with the SPSS 21 application. In this study, quantitative data were analyzed using Mean, Median, Min, Max,
and Percentage. Descriptive statistics are given to calculate the frequency, percentage, mean, median, min,
and max of sample [43]; followed by interviews that are used to strengthen the results of quantitative data;
followed by interviews intended to strengthen the results of quantitative data. The steps in the interview can
be seen as follows: (1) the ideas, themes, pieces of data and words. (2) Pay attention to patterns and themes.
(3) Try to make good data, using intuition to reach conclusion. (4) Is a group set items into categories, types,
behavior, and classification? (5) Makes a metaphor that uses figurative language and connotative rather than
literal and denotative language, animates data, reducing data, making patterns, aligning data, linking data
with theory. (6) Separate variables to decipher, differentiate and 'unpack’ ideas, ie move from drive to
integration and obfuscate data. (7) Surrendered specifically into the general, large number of variables under
a small number of (frequently) unobserved hypothetical variables. (8) Identifies and records relationships
between variables. (9) Finds an intervening variable: looks for another variable that seems to be a ‘block’
calculation for what is expected to be a strong relationship between variables. (10) The logical chain of
evidence building: noting causality and making conclusions. (11) Creating conceptual/theoretical coherence:
moving from a method to construct stories to explain phenomena [45].
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3. RESULTS AND DISCUSSION

College students can be seen from the characteristics they have, feeling happy, or just normal from
students in solving problems when they study. Besides that, it can also be seen from feeling happy, unhappy,
like it or not, motivated or not motivated, interested or not from the college student. Attitude is a term that
reflects the pleasure, displeasure, or ordinary feelings of someone towards something [12]. And the attitude
and process skills possessed by college students are able to foster students' creative thinking skills. College
students' creative thinking skills are very important to have in all aspects of educational studies [46]. Where,
in this study, what will be examined are college student sensitivity, fluency, flexibility, originality, and
elaboration of creative thinking skills.

3.1. Sensitivity
The results of the creative thinking questionnaire given and obtained and processed using the SPSS
21 application can be seen in the Table 2.

Table 2. The result of indicator sensitivity in creative thinking

Classification Mean  Median  Min Max %
Range M F Interest Total
3.0-5.25 5 22 Not very good 27 144
5.26-75 9 35 Not good 44 23.4
7.6-9.25 24 60 Good 84 8 8.0 4.00 11.00 44.7
9.26 -12.0 10 23 Very good 33 17.5
TOTAL 48 140 188 100

Table 2 shows distribution of the students’ creative thinking skill of 188 respondents. About 33
students have very good creative thingking skill but majority of the students are at good (44.7%). This can
also be seen from the results of interviews that have been conducted.

"When the biochemistry lecture is going on, what do you do?"

"l pay attention to what is explained in the lecture"

"When you pay attention and are asked by lecturers about what biochemistry lectures do you do?"
"l answered the lecturer's question according to what was asked, as we know the benefits of
protein in our body"

Sensitivity skills are student skills in detecting, recognizing, understanding and responding to a
problem or phenomenon. Students who have this ability can identify, recognize and detect a phenomenon,
find problems and patterns of problems produced. In addition, students also experience learning that has
meaning, by observing making students feel very useful for fulfilling their curiosity [47, 48]. So that the
learning process has a high meaning. Where students are required to be sensitive to a phenomenon and find
problems and ask questions of these problems which later can re-explain the meaning of the statement [49].
When students are given the opportunity to ask questions, students' creativity will develop. At the stage of
trying students experience a different process than usual. Namely, students are required to design their own
experiments. Students are given the opportunity to develop their creativity in designing experiments.

3.2. Fluency
The results of data creative thinking analysis are given in Table 3. Of 188 respondents consisted
with 19 male students and 59 women students are most categorized as good (41.5%).

Table 3. The result of indicator fluency in creative thinking

Classification Mean Median  Min Max %
Range M F Interest Total
3.0-5.25 8 17 Not very good 25 13.3
526-75 12 34 Not good 46 24.5
76-925 19 59 Good 78 83 800 300 1000 5
9.26-12.0 9 30 Very good 39 20.7
TOTAL 48 140 188 100

The results of the questionnaire analysis in Table 3, the indicator of fluency in creative thinking in
Jambi University chemistry education has good fluency ability of 41.5% (78 out of 188) in students in bio-
chemical subjects. This ability is shown by the way students give a lot of ideas in a problem when learning
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takes place; this is because the student has good fluency abilities. This fact can also be seen from the results
of interviews that have been conducted.

"When you are given a problem when biochemical lectures in a group, what will you do?"

"I will give my input or ideas so that the problems can be resolved"

"When you are given a task and given a deadline in biochemical lectures, what will you do?"

"I do the task faster and do more than other children™

Fluency indicators in the ability to think creatively are related to the number of ideas or answers

produced by students. Fluency in creative thinking can be seen from the number of problems given and given
answers to the problem [50-54]; which will later involve students actively to carry out activities to explore
problems to develop various problem-solving ideas. That makes this research work with Fluency indicated by
the ability to produce a large number of ideas to solve problems smoothly and precisely and find different
and extraordinary ideas to solve a problem [55].

3.3. Flexibility

Table 4 shows the results of data nalaysis of creative thinking questionnaire. Of 188 respondents 23
male students categorized good and 53 wamen students is good. Flexibility of creative thinking of 76
students (40.4%) is good categorized.

Table 4. The result of indicator flexibility in creative thinking

Classification Mean Median Min Max %
Range M F Interest Total
3.0-5.25 4 24 Not very good 28 14.9
526 -7.5 13 35 Not good 48 25.4
76-925 23 53 Good 76 8r 800 400 1100 45,
9.26-12.0 8 28 Very good 36 19.3
TOTAL 48 140 188 100

The results of the questionnaire analysis in Table 4, the indicators of flexibility in creative thinking
at Jambi University's chemistry education have good flexibility ability of 40.4% (76 out of 188) students in
the biochemistry course. This ability is shown by the way students provide answers when learning takes
place because of having good flexibility. This can also be seen from the results of interviews that have
been conducted.

"When you are given a question in a biochemical lecture, what will you do?"

"I will answer the questions from the biochemistry lecture using my own method or the method that
has been given, in other words, | want to find answers to others using different methods, which will prove
that my answer is correct”

Based on the results of the interviews conducted, it was found that students have the ability to solve
problems in different ways. That indicates that the student has good flexibility. Students who have flexibility
in solving problems if they can solve questions in two or more different ways and are right and easily move
from certain types of thinking to other types of thinking. Indicators of flexibility in the ability to think
creatively are related to the number of ideas or answers produced, not only have many answers, but the
answers must vary [56]. This can be seen from the way students solve problems in the initial study. Actually,
students have been able to produce more than one answer, but the answers they put forth come from the same
or less varied concepts. Students have the freedom to develop problem-solving strategies so that various
strategies are obtained [57, 58]. During learning, not all groups are able to provide more than one varied
strategy. But this deficiency can be supplemented by group discussions because there is an opportunity for
groups with different strategies to express their opinions so that various strategies emerge which can later
present a concept in different ways that show student creativity [54-59].

3.4. Originality
Table 5 reveals originality of creative thinking skill. About 21 male students and 60 wamen students are
majority good category.

Table 5. The result of indicator originality in creative thinking

Classification Mean Median Min Max %
Range M F Interest Total
3.0-5.25 6 21 Not very good 27 144
526-75 12 36 Not good 48 255
76-925 21 60 Good 81 8.1 800 400 1000 45y
9.26-12.0 9 23 Very good 32 17.0
TOTAL 48 140 188 100

Identifying creative thinking skills in subject matter bio-chemistry (M. Dwi Wiwik Ernawati)



586 o ISSN: 2252-8822

The results of the analysis of the questionnaire in Table 5, indicators of originality in creative
thinking in the chemistry education of Jambi University had a good originality ability of 43.1% (81 out of
188) students in the bio-chemical eye. This ability is shown by thinking in new ways or with unique
expressions, and the ability to produce unusual thoughts rather than thoughts that are clearly known due
to having good originality abilities. This can also be seen from the results of interviews that have
been conducted.

"When in a discussion on biochemical lectures, what ideas did you give in the group?"
"l give a relatively new idea in solving problems or answers that are different from the usual”

Originality refers to the ability to produce unpredictable ideas. Teaching students to find and
think in a general way and explore a problem will foster new ideas or ways of thinking from that individual
[60, 61]. Therefore, originality is related to the authenticity or unique answers of students with how rarely an
idea is produced. Most students still solve problems in a way that is often used, namely the way that is
obtained during learning. However, some students have been able to find ways of solving that are different
from the concepts obtained when learning comes from other concepts or comes from the experience that
has passed.

3.5. Elaboration

Table 6 shows student elaboration in creative thinking skill. The table explains that majority of
students are in good category.

Table 6. The result of indicator elaboration in creative thinking

Classification Mean Median  Min Max %
Range M F Interest Total
40-7.0 6 23 Not very good 29 15.4
8.0-10.0 13 40 Not good 53 28.2
11.0-13.0 19 55 Good 74 120 13.00 6.00 15.00 394
14.0-16.0 10 22 Very good 32 17.0
TOTAL 48 140 188 100

The results of the questionnaire analysis in Table 6; indicators of elaboration in creative thinking in
Jambi University chemistry education have good elaboration ability of 39.4% (74 out of 188) students in
chemistry subjects. This ability is shown by explaining something in detail rather than other people because it
has good elaboration skills. This can also be seen from the results of interviews that have been conducted.

"When your friend can't explain a problem in a biochemical lecture, what action do you take?"
"I will examine the problem in more detail than my friend did so that | get the answer | want"
"When your friend explains something from a problem that he encountered, what will you do?"
"l will add, clarify or elaborate more deeply so that the problem can be answered"

Details/elaboration is the ability to explain, develop, enrich or describe in more detail the answers or
ideas given. By having this ability students can answer the problems that have been given [62-64]. Students
who have this ability will also have good grades because they will help their friends in enriching ideas that
are owned by others.

Creative and critical thinking is very important for students in all aspects of educational studies [65].
Being creative is a universal human attribute. However, representation of creative abilities will have both
local and global cultural influences [66, 67]. Design training is to help students gain creative achievements
through developing their integrative abilities in comparison, analysis, and imagination.

Evaluation of student learning behavior and learning outcomes helps to understand student
learning characteristics, interests, and learning achievements. It also determines the effectiveness of their
learning and to propose additional teaching based on diagnosis, to develop creativity and encourage learning
motives [68, 69].

Creative personalities dare to engage in uncertain and ambiguous situations, find new aspects in
something that is fun and familiar and create new experiences, always eager to look for new styles and
behaviors and continue with various stages of the creative process [65-71]. Characteristics of creativity are
defined as recognizing one's own unity and coherence and evaluating conditions to unite the knowledge that
people use within this framework of awareness, understand information obtained through observation and
experimentation, and make it ready to use, understand problems very quickly and make decisions quickly
link them with his imagination [72-73].
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4. CONCLUSION

The current research found that there was the ability of creative thinking of students in chemistry
subjects in bio-chemical material less than 50 percent are in good category. For this reason, it is
recommended that students need to be given the opportunity to develop direct experiences and thoughts in
learning activities. Teachers must use learning strategies to develop various abilities in learning.
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